What is claimed is: 



1 . A semiconductor device comprising: 
a semiconductor substrate; 
5 'f« insulating film formed on the semiconductor substrate so that a contact face 

eaToir inSUU,i " 8 fl ' m ^ S " bS,rate W ° ^ *" ro " » arallel wi * 
a conductive film formed on the fir,, insulating film so that a comae, face between 
10 ,hl eZ: ^ ^ inSUla,inS fito te "» — 1 — - » - —e, with 

a : nitrogen-containing silicon oxide film having a firs, face ma, is in contact wi,h side 
faces of the firs, msulating film defined by the firs, edges, side faces of me conducive film 
defined by me second edges, and surfac* areas of me semiconductor subsfiate defined by the 
first edges; and * 

a boron-doped phosphorus silicate glass (BPSG) film formed over the conducive 
fi m and on a second face, which is opposite to the firs, face, of the „i, ro ge„-«,n,aimng 
silicon oxide film. 8 
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2. The semiconductor device of claim 1, further comprising: 

a second insulating film formed on the conductive film so that a contact face between 
LTedgT^ 8 film Md ^ COOdUCtiVe film third CdgeS ^ ™ in Parallel With 

25 oxide H \ S 7 iC ° ndUCt0r d6ViCe ° f daim *• whe ™ *• nitrogen-containing silicon 
oxide film has a peak in a nitrogen concentration distribution in a thickness direction. 

4. The semiconductor device of claim 3, wherein the peak is 2 atm% or above. 

5. The semiconductor device of claim 3, wherein the peak is 4 atm% or above. 
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6. The semiconductor device of claim 1, wherein the conductive film has a 
multilayer structure consisting of: 

a first conductive film made of polysilicon or polycrystalline silicon; and 
a second conductive film made of refractory metal or a silicide of refractory metal, 
formed on the first conductive film. 
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7. The semiconductor device of claim 1 »u ^ . 

.... ciaim x ' wherein the conduct ve film has a 

multilayer structure consisting of: 

a lower conductive film; 

a third insulating film formed on the lower conductive film; and 
an upper conductive film formed on the third insulating film. 

8. The semiconductor device of claim 7, wherein the upper conductive film has a 
multilayer structure consisting of: 

a first conductive film made of polysilicon or polycrystalline silicon; and 

fo h TT conduct ^ 

formed on the first conductive film. * 

9 - 11,6 "^conductor device of claim 2, wherein the nitrogen-containing silicon 
^ oxlde ^coversthetopandsidefacesofthesecondinsulatingfilm. 

10. The semiconductor device of claim 2, wherein the second insulating fi, m is 
made of silicon oxide or silicon nitride. 
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11. The semiconductor device of claim 2, wherein: 

the second insulating film is made of silicon nitride; and 

the BPSG film covers the top and side faces of the second insulating film. 



12. The semiconductor device of claim 1, wherein the semiconductor substrate has- 
a first semiconductor region of a first conductivity type, including the contact face 
between the first insulating film and the semiconductor substrate- 
area of ther nd 7 iCOndUCt ° r regi ° n ° f 3 SeCOnd ->ductivity *P* formed in a surface 
the first semiconductor region; and 

area of ,K ' hird SeraiC °" dUC,0r regio " of *■ conducive type, fonned fa a surface 

z ir ~r:r ,ha ' invoives ,he ^ of - - - * « — 

further has: """^ dCVte ° f **» 12 ' «*— the semiconductor substtate 

area of £T ° f S ~°° d — «M» » defined i„ a surface 

area of the semtconducor substrate and is in contact with the firs, and second semiconductor 
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regions; and 

a fifth semiconductor region of the second conductivity type, defined in a surface 
area of the semiconductor substrate and is in contact with the first and third semiconductor 
regions. 

5 

14. The semiconductor device of claim 12, further comprising: 

a first conductor that is in contact with the second semiconductor region and extends 
through the nitrogen-containing silicon oxide film and BPSG film; and 

a second conductor that is in contact with the third semiconductor region and extends 
10 through the nitrogen-containing silicon oxide film and BPSG film. 

15. The semiconductor device of claim 12, further comprising: 

a first insulator that is buried in the surface of the semiconductor substrate, surrounds 
the second and third semiconductor regions, and has a bottom that is in contact with the first 
15 semiconductor region. 

16. The semiconductor device of claim 1 2, further comprising: 

a third insulator having a first face that is in contact with the nitrogen-containing 
silicon oxide film and a second face that confronts the side faces of the conductive film and 
20 surface areas of the semiconductor substrate defined by the first edges. 

17. The semiconductor device of claim 16, wherein: 

the first face of the third insulator is identical with the second face of the third 
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insulator. 

18. A method of manufacturing a semiconductor device, comprising the steps of: 
forming an insulating film on a semiconductor substrate; 
forming a conductive film on the insulating film; 

forming a nitrogen-containing oxide film over the semiconductor substrate, 
insulating film, and conductive film; 

forming a boron-doped phosphorus silicate glass (BPSG) film after the nitrogen- 
containing oxide film; and 

carrying out a heat treatment on the BPSG film in an oxidizing atmosphere. 

19. The method of claim 18, wherein the step of forming a nitrogen-containing 
oxide film includes the step of carrying out a heat treatment in a dinitrogen monoxide (N 2 0) 
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gas. 



20. The method of claim 18, wherein the step of forming a nitrogen-containing 
oxide film includes the steps of: 

forming a thermal oxide film on exposed surfaces of the semiconductor substrate and 
conductive film; and 

heat-treating the thermal oxide film in a dinitrogen monoxide (N,0) gas or a nitric 
monoxide (NO) gas. 

21. The method of claim 18, wherein the step of forming a nitrogen-containing 
oxide film includes the steps of: 

forming a silicon oxide film on exposed surfaces of the semiconductor substrate, 
insulating film, and conductive film; and 

heat-treating the silicon oxide film in a dinitrogen monoxide (N 2 0) gas or a nitric 
monoxide (NO) gas. 

22. The method of claim 18, wherein the oxidizing atmosphere contains water 

vapor. 
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